Undifferentiated mesenchymal stem cells seeded on a vascular prosthesis contribute to the restoration of a physiologic vascular wall.
We evaluated the possibility of restoring a physiologic vascular wall using undifferentiated mesenchymal stem cells (MSCs) seeded on a polyurethane vascular prosthesis. Undifferentiated MSCs were seeded on a vascular prosthesis and implanted into Wistar male rats (weight, 350 g) to investigate differentiation into smooth muscle cells and to determine graft endothelialization in vivo. Seeded or nonseeded grafts were surgically implanted. Undifferentiated MSCs were first labelled for green fluorescent protein. After 2 weeks in vivo, MSC that were initially self-expanded on the graft in a monolayer were organized in a multicellular layer mimicking media of aortic adjacent wall. They coexpressed green fluorescent protein and smooth muscle proteins that were not present before the in vivo engraftment, indicating that in vivo conditions induced smooth muscle protein maturation. Undifferentiated MSC showed an electrophysiologic profile quite different than mature smooth muscle cells. In both in vitro- and in vivo-differentiated MSCs, adenosine triphosphate, an IP(3)-dependent agonist, induced an increase in calcium similar to that which occurred in mature smooth muscle cells. However, MSCs failed to respond to caffeine, a ryanodine receptor activator, indicating the absence of mature calcium signaling, and finally, contraction was absent. Endothelialization attested by immunohistology and scanning electron microscopy was greater in MSC-seeded grafts that prevent thrombosis. Only partial smooth muscle cell differentiation of MSCs resulted when seeded on vascular grafts, but MSCs spontaneously restore a media-like thick wall. Mesenchymal stem cells have a positive impact on in vivo endothelialization in rats that supports their potential for use in vascular surgery. Thrombosis of vascular prostheses is a major complication of surgery. We showed on rat aorta that mesenchymal stem cells seeded on polyurethane patch restore endothelium. It also induced incomplete smooth muscle differentiation. In the future, stem cell could prevent thrombosis of vascular prostheses.